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zebrafish and found that, in the caudal neural plate, Cdx
transcription factors, (1) prevent rhombomere formation, (2)
induce posterior hox gene expression, (3) induce expression of
markers specific to spinal cord neuronal populations and (4) set
up the rostral limit spinal cord territory. This last function also
involves Retinoic Acid signaling. Zebrafish embryos deficient
for cdx1a and cdx4 function show a posterior expansion of
hindbrain neuronal populations throughout the trunk and tail,
loss of spinal cord neuronal populations and ectopic expression
of rhombomere boundary markers and anterior hox genes in the
caudal neural tube. Upon Retinoic Acid inhibition these ectopic
domains of gene expression resolve into supernumerary
rhombomere boundaries, which display a mirror image pattern
of anterior hox gene expression. When cdx4 is overexpressed in
the hindbrain by means of an inducible transgene, the opposite
results are obtained: rhombomere boundaries are lost and
posterior hox genes and spinal cord neuronal markers are
induced. Based on comparable expression domains across
chordates we propose a conserved role of Cdx factors in the
determination of dorsal, unsegmented neural tube in this
lineage.
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Suppressors of ibr5: Dissecting auxin and abscisic acid
signaling in Arabidopsis thaliana
Lucia Strader, Melanie Monroe-Augustus, Bonnie Bartel
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Auxin and abscisic acid (ABA) are phytohormones
regulating many aspects of plant growth and development.
At the molecular level, auxin influences cell division, cell
elongation, and cell differentiation, while it affects apical
dominance, lateral root formation, and tropism at the whole-
plant level. In contrast, ABA controls onset of seed dormancy,
shoot and root growth, and stomatal closure. Although several
mutants with altered responses to one hormone also have
altered responses to the other, the interactions between these
two signaling pathways are not well understood. Mutations in
IBR5 (INDOLE 3- BUTYRIC ACID RESISTANT5) confer
decreased sensitivity to both auxin and ABA. ibr5 also
displays developmental defects such as a long root and a
short hypocotyl, increased leaf serration, and aberrant vascular
patterning. Positional cloning of IBR5 revealed that it encodes
an apparent dual-specificity protein phosphatase. In an effort
to dissect the interaction between auxin and ABA signaling,
EMS-mutagenized ibr5 were screened for second-site muta-
tions that restore auxin responses. Characterization of these
suppressors reveals two classes. Class 1 suppressors restore
both auxin and ABA responsiveness, while Class 2 suppres-
sors restore auxin responsiveness, but remain insensitive to
ABA in root elongation. Some of these suppressors restore the
developmental phenotypes of ibr5 in addition to restoring
auxin sensitivity. Cloning and characterizing the defective
genes in the ibr5 suppressors may reveal novel players in the
interaction between auxin and ABA signaling, including
substrates of the IBR5 phosphatase. (This research is
supported by the NIH).
doi:10.1016/j.ydbio.2006.04.043
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Identification and characterization of novel Wnt responsive
genes involved in avian neural crest induction
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The vertebrate neural crest is a population of migratory
cells that arises, in part, via an inductive interaction between
neural plate and ectoderm. Previous work in our lab has
demonstrated that Wnt signals are necessary and sufficient for
induction. However, the molecular nature of downstream
targets of Wnt signaling are unknown, and few quantitative
studies have examined the expression of candidate genes
involved in this process. To this end, we have performed
experiments using the Affymetrix chick microarray to identify
novel targets of Wnt signaling during neural crest induction,
employing intermediate neural plate tissue cultured in
collagen for 18hours in the presence of either Wingless or
control conditioned medium as the starting material. The data
set was analyzed to look for those genes up-regulated 2-fold
by Wnt signaling (P < 0.001). The result is a list of genes,
85% of which have homology to known sequences in the
Genbank or EST databases. Furthermore, some of the
candidates have been shown to be bona fide Wnt targets in
other systems, and a subset of genes comprise those pre-
viously identified to be up-regulated during crest induction as
achieved through the juxtaposition of ectoderm and neural
plate. We are currently performing secondary in situ hybrid-
ization screens of putative Wnt responsive genes and assaying
their functional significance in the chick via over-expression
and morpholino oligonucleotide knockdown. These experi-
ments aim to elucidate the nature and function of important
Wnt targets involved in neural crest formation, migration and
differentiation.
doi:10.1016/j.ydbio.2006.04.044
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Mosaic analysis reveals essential function of FGF receptor 2
in mammary gland branching morphogenesis
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Fibroblast growth factor (FGF) signaling plays an essential
role in a variety of developmental processes. Here, we have
examined the function of FGF receptor 2 in mammary
branching morphogenesis. We found that Fgfr2 is expressed
in the luminal epithelium, as well as in the terminal end buds
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(TEBs). To circumvent an early requirement of FGFR2 in
mammary placode formation and assess its later role, we used a
mammary Cre to remove its function during branching
morphogenesis. We found MMTV-Cre-mediated loss of
FGFR2 reduces branch-points and impedes epithelial invasion,
thus demonstrating Fgfr2 function is required in mammary
branching. In addition, we created a novel mosaic analysis to
examine the distribution of Fgfr2 mutant cells in the ductal tree.
We found that Fgfr2 mutant cells are present in the duct, but are
excluded from the TEBs, thus highlighting a specific require-
ment of FGFR2 function in the latter. To understand the cell
and molecular basis of FGFR2 function, we used a 3D culture
system and time-lapse confocal microscopy to reconstruct
events of mammary branching in vitro. We found that in a
mosaic epithelium Fgfr2 null cells are extruded by non-mutant
cells and die in the lumen as a result. Extrusion of Fgfr2 null
cells may in part be explained by a change of cell adhesion of
mutant cells and subsequent cell sorting. Thus, our in vitro
system faithfully recapitulated in vivo phenotype and unra-
veled the cellular events leading to the absence of Fgfr2 null
cells in the TEBs. Together, our results underscored a direct
role for FGFR2 in controlling epithelial branching morpho-
genesis in the mammary gland.
doi:10.1016/j.ydbio.2006.04.045
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